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Etiology of AKI 
An Overview 
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5. Acute tubular necrosis 

Ischemia 

Nephrotoxins 

Rhabdornyolysis 

Radiocontrast agents 
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6. Acute interstitial nephritis 

Drugs 

Infection 

Systemic disease 
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2. Renal artery 

Renal artery occlusion 
Large- or medium-vessel vasculitis 
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1. Pre- renal azotemia 

Hypovolemia 
Cardiac failure 
Hepatorenal syndrome 
_ / 


3. Small-vessel disease 

Thrombotic microangiopathy 
Renal atheroembolism 

Small-vessel vascuiitis 

J 
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4. Glomerular disease 

Anti-GBM disease 
Lupus nephritis 

Postinfectious glomenjlonephritis 
Infective endocarditis 
Membranoproliferative glomerulonephritis 
Cryoglobulinemia 

IgA nephropathy/Henoch-Schonlein purpura 
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8. Post-renal obstruction 

3ladder outlet obstruction 
Tumors 
Renai calculi 
Papillary necrosis 

Retroperitoneal fibrosis 
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7. Intratubular obstruction 

Cast nephropathy 

Drugs 

Crystalluna 

. J 


Q. Renal vein 

Renal vein thrombosis 
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Vascular 


Pre-renal 
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Acute tubular necrosis 



Acute interstitial 
nephritis 


Acute-on-chronic 
renal failure 


Obstruction 




Risk Factors 

Age 

Race or ethnic group 
Genetic factors 
Hypertension 
Diabetes mellitus 
Metabolic syndrome 


Acute 
Kidney 
Injury 

Disease Modifiers 

Severity of acute kidney injury 
Stage of chronic kidney disease 

No. of episodes 
Duration of acute kidney injury 

Proteinuria 


Chronic 

Kidney 

Disease 


Outcomes 


Cardiovascular 

events 



Kidney events 

ESRD 

Disability 

Diminished 
quality of life 

Death 


N Engl J Med July 3 rd , 2014;371 :58-66. 
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Proton-pump inhibitor 
High-potency statins 


Fluoroquinolones 

Phosphate-based 
purgatives (USA) 

Fibric acid derivatives 

NSAIDs/COX-2 inhibitors 

HAART therapy (Madrid/ 
Spain) 

Calcium-channel blocker + 
darithromycin 


Adjusted OR 32 (95% 
Cl: 0-80-12.79) 

Fixed effect rate ratio: 
non-CKD 1.34 (95% Cl: 
1.25-1.43) 

CKD 1.1 (95% Cl: 
0.99-1 23) 

RR 218 (95% Cl: 
1.74-2.73) 

Adjusted OR 23 5 (95% 
Cl: 151-3.66) 
Adjusted OR 2.4 (95% 
O: 1. 7-3.3) 

RR 205 (95% Cl: 
1.61-250) 

7 episodes/100 
patient-years 
OR 1.98 (95% Cl: 
1.68-234) compared 
with azithromycin 


Kidney International (2015) 87, 46-61 


NOT Advance Access published October 16, 2014 

NrpHnil DiaJTntnxpknt {2014)0: 1-8 
doi 1 0. 1093 tadi/gl u33t> 

Full Review 

Changes in the aetiology, clinical presentation 
and management of acute interstitial nephritis, 
an increasingly common cause of acute kidney injury 



Manuel Praga J ~, Angel SeviUano 1 . Pilar Aunon J and Ester Ckmzalez 1 

: Diviaon of Nephrology. Hospital 12 deOctubte*. Madrid, Spain and 'Department of Medicine, CompliitenieUniver&ity, Madrid, wSpain 


( 1 ) Rapid identification and withdrawal of the offending group 

(2) Early administration of corticosteroids (<5 days alter diagnosis) 
unless rapid renal function recovery after drug withdrawal in mild 
cases. 

(3) Scheme of corticosteroid treatment: 

- IV Methylprednisolone pulses (250 mg each), for 3 consecutive 
days 

- Oral prednisone, 1 mg/kg/day for 1-2 weeks after IV pulses 

- Prednisone tapered down for 4-6 weeks 

(4) When renal function does not improve alter 2 weeks of treatment, 
corticosteroids are discontinued more rapidly 

(5) In patients who relapse after corticosteroid discontinuation (after 
other causes of AIN have been excluded), mycophenolate mofetil, 
starting with 1.5-2 g/day and slowly reduced over 12-24 months. 
Corticosteroids administered at the lowest possible doses or 
withdrawn. 


Nephrol Dial Transplant (2014) 0: 1-8 





What is Your 
Diagnosis? 

Coronary angiography and PTCA. 

2 days after coronary angiography serum 
creatinine rose to 4.5 mg/dl 
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Bodybuilder Abusing Androgenic Steroids 


Laboratory Values 

Initial Presentation 

Day 9 

Day 24 

Day 42 

Day 52 

Day 56 

Day 59 

Month 5 

SUN (mg/dL) 

13 

11 

11 

18 

20 

31 

32 

30 

Scr (mg/dL) 

1.1 

1.5 

1.3 

2.1 

2.4 

2.7 

2.9 

1.8 

Total bilinjbin (mgdL) 

11.8 

16.3 

36.1 

44.9 

47.9 

42 

40.5 

0.5 

AST (U/L) 

289 

50 

48 

52 

41 

44 

26 

32 

ALT (U/L) 

267 

151 

52 

44 

41 

42 

33 

31 

Alkaline phosphatase (U/L) 

162 

440 

658 

607 

462 

530 

386 

47 

INR 

1.1 

1.1 

1.3 

225 

1.08 

1.05 

1.3 

1.03 


Am J Kidney Dis. 201 4 ;64(3) :473-476 




Am J Kidney Dis. 201 4 ;64(3) :473-476 
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Kidney International (2013) 84, 192-197 



REVIEW 



Xiaojing Tang* ,c and John C. Lieske^ b 



Curr Opin Nephrol Hypertens 2014, 23:385-390 









lective Urological Interventions 

Complicated by AKI 


Procedures 

Segmental ureterectomy 
Endoscopic ureteric biopsy 
Total penectomy 
Total pelvic exenteration 
Nephrostomy removal 



ESWL a 

PCNL a 


No. 

1 

1 

l 

l 

l 

1 

1 

l 


0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 


Nephro Urol Mon. 2013 November; 5(5): 955-61. 


Non Elective Urological 
Interventions Complicated by AKI 


Primary Diagnoses 

No. 

% 

Retention of urine - benign cause 

58 

21.2 

UT1, peno-scrotal infections, sepsis 

41 

15.0 

Obstructing ureteral/ renal calculi 

34 

12.5 

Bladder Cancer 

27 

9.9 

Hydronephrosis 

24 

8.8 

Hematuria/clot retention 

3 

1.1 

Hematuria 

17 

6.2 

Non-lithiasic benign hydronephrosis (PU|0, ureteral strictures/ 
compression) 

15 

5.5 

Prostate Cancer 

11 

4.0 


Mechanical complications of genitourinary stents/ malfunction 14 5.1 

of urostomy 


Nephro Urol Mon. 2013 November; 5(5): 955-61. 


Laboratory Test 

Serum creatinine (mg/dl) 
BUN (mg/dl) 

Serum electrolytes (mEq/L) 



cr 

HC0 3 

Glucose (mg/dl) 

Serum albumin (g/ til) 
Urine electrolytes (mEq/L) 



Urine creatinine (mg/ dl) 

Clin J Am Soc Nephrol 9 


Va lue 



127 

5.5 

84 

22 

125 

3.8 


55 

62 

28 

1132-1137, June 2014 


RENAL 

FAILURE 


http://inforrnahealthcare.com/rnf 
ISSN: 0886-022X (print), 1525-6049 (electronic) 

Ren Fail, 2014; 36(7): 1169-1176 
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STATE OF THE ART REVIEWS 

Osmotic nephrosis with mannitol: review article 

Ali Zohair Nomani 1 , Zahid Nabi 1 , Humayun Rashid 1 , Jamal Janjua 1 , Hanna Nomani 2 , Azer Majeed 1 , 
Sohail Raza Chaudry 1 , and Ayesha Saad Mazhar 1 

'Section of Nephrology, KRL Hospital, Islamabad, Pakistan and J RMC, Rawalpindi, Pakistan 


A 43-year-okl woman is admitted with necrotizing pancreatitis believed to be because of gallstone pancreatitis. 
She is intubated and mechanically ventilated. Her physical examination is notable for tense ascites that has 
developed over 3 days. She has minimal peripheral edema. She is noted to have increasing airway pressures and 
requires increasing dosages of NE to maintain a mean arterial pressure of 60-65 mmHg. Her central venous 
pressure is 14 mmHg and her urinary output is 10-15 ml/h. The results of her laboratory studies arc as follows: 
serum sodium. 129 mEq/L; scrum potassium, 4.9 mEq/L: serum chloride, 95 mEq/L; total CCL, 14 mEq/L; 
BUN, 37 mg/dl; and serum creatinine. 2.6 mg/dl. Urine creatinine is 132 mg/dl. and urine sodium is 10 mEq/L. 
Serial urinary bladder pressures have increased from 24 to 29 mmHg. 
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Dacron nod APP a 
Mesei iteiic venous u 



TliitraabduminaJ Pressure 

(NAC 40 U 3 Cycle) 
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Bowel Iscfiemla/tnfia 
Bacterial translocate 
Cytokine release 
Capillaiy leak & wdw 
Portal bk>od How 


I. Improve abdominal wall compliance 
sedation and analgesia 
neuromuscular blockade 
avoid head of bed >30 
Evacuate abdominal fluid collections 
paracentesis 
percutaneous drai nage 
ivacuate intraluminal contents 
nasogastric decompression 
rectal decompression 
prokinetic agents 
'orrect positive fluid balance 
avoid excessive fluid resuscitation 
diuretics 

col loids/hy pertonic fluids (in patients w ith severe bums) 


3 . 


4. 




hcmodialysis/ullrafiltration 
)rgan support and reducing capillary leak 
maintain APP >60 mmHg with vasopressors 
optimize ventilation, alveolar recruitment 
antibiotic I lieraps m patients with sepsis 


al Effects 


Proposed Mechanisms 
of Renal Dysfunction 

enal artery 

Decreased APP 
Decreased RPF 

enal vein 

Increased renal vein pressure 

leroelr$u!«tlon 

Microvascular congestion 
Renal vascular resistance 
Increased Catecholamines 
Increased Angiotensin II 
Prolnflammatory cytokines 

" — Parenchyma 

Increased Intracapsular pressure 
(in ischemic injury) 



ects 


„ • # _ » 


lemic injury 


Nephrology Self-Assessment Program - Vol 10, No 3, May 2011 



Creatinine Rose From 2 To 3 

INR 3.5 


• w 


p * 

« % 9 9 


(a ; 

k* J * * •-!» /VS^V 


» ; * * v 1 * . , v 

i •* V ■ . *. ,* 

h . • -* • 

l i. .t. , ' •# 

v* < , ^ * v *r^*wL 


•.Wll 


. 5 • • f If i/ 

8 /* 1 T # feM 


a?. 

Si 


• T ^P, 

• f. r .Vt* 

• ■! # « 

* 

7 v 


a* *•* 

«r • 


V i * ft. 

*F 4 li 


ii ♦ 

m 

* • ^ 






CJASN 

Clinical Journal of the American Society of Nephrology 
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J Am Soc Nephrol 22: 1856-1862, 2011 



Nephropathy 



Kidney International (2009) 75, 987-991 






Acute renal failure : All 

Urgent hemodialysis: 2 

Deaths: 5 

Prolonged hospitalization: 3/6 (survivors) 



Arch Intern Med. 2012 Feb 13;172(3):263-5. 



Extreme weakness and AKI 


Serum Test 

Reference Range 

Premorbid Data 

Initial Data 

Follow-up Data at 6 wk 

Urea nitrogen (mgdL) 

0-31 

31 

91 


Creatinine (mg/dL) 

0-1.11 

1.57 

13.0 


eGFR (mL/min/1.73 m 2 ) 

>60 

40 

3 


Sodium (mEq/L) 

135-145 

143 

138 


Potassium (mEg'L) 

3.5-5. 1 

5.1 

1.8 


Chloride (mEq/L) 

98-110 

109 

105 


Carbon dioxide (mEq/'L) 

20-31 

21 

5 


Creatine kinase (u/L) 

29-168 

NA 

2,457 

— 


Note: eGFR was estimated using the 4-variable MDRD (Modification of Diet in Renal Disease) Study equation. Conversion factors for 
units: urea nitrogen in mg'dL to mmol/L. X0.357; serum creatinine in mg/dL to ^mol/L, X88.4. 

Abbreviations: eGFR, estimated glomerular filtration rate; NA, not available. 



Am J Kidney Dis. 2013;62(5):974-977 




Extreme weakness and AKI 


Serum Test 

Reference Range 

Premorbid Data 

Initial Data 

Follow-up Data at 6 wk 

Urea nitrogen (mgdL) 

0-31 

31 

91 

24 

Creatinine (mg/dL) 

0-1.11 

1.57 

13.0 

1.67 

eGFR (mL/min/1.73 m 2 ) 

>60 

40 

3 

37 

Sodium (mEq/L) 

135-145 

143 

138 

140 

Potassium (mEg'L) 

3.5-5. 1 

5.1 

1.8 

5.3 

Chloride (mEq/L) 

98-110 

109 

105 

109 

Carbon dioxide (mEq/'L) 

20-31 

21 

5 

21 

Creatine kinase (u/L) 

29-168 

NA 

2,457 

120 


Note: eGFR was estimated using the 4-variable MDRD (Modification of Diet in Renal Disease) Study equation. Conversion factors for 
units: urea nitrogen in mg'dL to mmol/L. X0.357; serum creatinine in mg/dL to ^mol/L, X88.4. 

Abbreviations: eGFR, estimated glomerular filtration rate; NA, not available. 


Am J Kidney Dis. 2013;62(5):974-977 












(Section Editor: A. Meyrier) 



zygomycosis: an uncommon cause of acute renal failure 




Kidney International (2013) 84, 853-854; 






Causes of Renal Cortical Infarction 

• Drugs 
o NSAIDs 
o Tranexamic acid 
o Arsenic poisoning 
o Intravenous cocaine 


J Pak Med Assoc, 2009 Mar;59[3):17S. 

Tramadol overdose induced seizure, dramatic rise of CPK and acute renal failure. 



Rhabdomyolysis- 
Induced pigment 
nephropathy 


I 



Acute tubular necrosis 


Ischaemic Direct injury 



Acute interstitial 
nephritis 


Glomemlar Thrombotic 
injury microangiopathy 


Malignant 

hypertension 




Vascular injury 



Vasculitis Renal infarct 

l i 



Obstructive 

nephropathy 




Methamphetamine 

MDMA 

Piperazine 

derivatives 

Bath salts 

Phencyclidine 


MDMA Piperazine 

251-NBOMe derivatives 

Piperazine Bath salts 

derivatives Synthetic 

Bath salts cannabinoids 

Synthetic 
cannabinoids 


Piperazine 

derivatives 

Synthetic 

cannabinoids 


Piperazine Oxymorphone 
derivatives 


MDMA Methamphetamine Ketamine Ketamine 


Nat. Rev. Nephrol. 10, 314-324 (2014); published online 25 March 2014 





Hypercalcemia and AKI 



Visnyei et al. Journal of Medical Case Reports 2014, 8:71 





Ascites, Oliguria and Progressive 
Rising of serum in A-49-year Lady 



Clin Kidney J (Oct 2013) 6: 545-546 
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